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INTRODUCTION

This atlas has two major parts, PartI is a graphical summary
of salinity and temperature observations from sixtesn Bay cruises con-
ducted during the period 15 July 1952 to 1 August 1961, Thers are six-
teen sets of charts, one set for each cruise, Partll isa graphical pre-
sentation of the seasonal salinity and temperature distributions for the
Chesapeake Bay as averaged from twenty-four Bay cruises conducted
during the period 1 July 1949 to 1 August 196), There are four sets of

charts, one set for each season,

PART 1

This atlas succeeds Graphical Summary Report I, Atlas of the
Salinity and Temperature Distribution of Chesapeake Bay 1949-1951, by
H.H, Whaley and T. C. Hopkins (1952) which covers Bay Cruises I
through VIII, Bay Cruises IX, X, and XI do not contain enough {nforms-
tion to permit meaningful contouring., The sixteen cruises summarized
in this report are identified as Bay Cruises XII through XXVII, The salin-
ity and temperature data, as well as other data when observed, are pre-

sented in tabular form in the following CBI reports:

Bay Crulse CBI Data Report
XI11 18
X1 26
XIV-XVIL 33-36
XVIII-XXVIL 38-47

The methods of sampling and chemical analyses used are described in
the data reports, The present graphical presentation, in which the ob-
served distributions are smoothed to a certain extent, is intended to put
this information into a form more useful to those interssted in the phys-
ical and chemical hydrography of estuaries,

For each of the sixteen cruises, the atlas nominally contains (1)
horizontal charts of salinity and temperature distributions at the 0, 10,
20, 30, 40, and 60-foot depth levels, (2) vertical salinity and temperature
cross sections of the Bay at four locations, and (3) one vertical section
along the main channel, The charts and sections for each cruise are
grouped together; for certain cruises some sections or charts have been
omitted becauss of insufficlent data, The locations of the vertical sec-
tions, numbered II, IV, VI, X, and XIX, are shown on the first chart,
The numerical -alphabsetic designators at the tops of the sections represent
the locations of stations. An explanation of the station designator sym-
bols as well as a list of stations occupied during sach cruise may be found
in the individual CBI data reports,
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The distributions of salinity and temperature are presented in
the form of contours on all charts and sections except the charts for
the 40-foot and 60-foot levels. On these latter charts selected observed
values of salinity and temperature (rounded to the nearest tenth) were
entered in place of drawing the contours, These exceptions were made
because the 40-foot and 60-foot surfaces are small and broken, and usu-
ally the amount of data at these levels is insufficient {or meaningful con-
touring.

In this report, locations of stations occupied during each cruise
are shown in the first chart of each cruise set, Since the number of sta-
tions occupied varies greatly from one cruise to another, these station
location charts can be used as a measure of the relative amount of infor-
mation used in drawing the contours. For example, it can be seen in the
station location chart for Bay Cruise XII that very few stations were occu-
pied, so that the contours can be considered as only a very gross picture
of the distributions,

The line across the northern part of the Bay in Bay Cruise XX
was drawn to indicate that although stations were occupied north of the
line, the data north of the line could not be considered synoptic with the
data south of the line, because of a break in the time continuity of the
cruise during a period of rapid change in conditions, There are no con-
tours north of the line since too few data are availabie for meaningful con-
touring. A similar line wae drawn in Bay Cruise XXII and the two parts
of the Bay were contoured separately, A similar break occurred in Bay
Cruise XIII, but since a number of stations were repeated, two complete

sets of charts were made, one for February and one for March,
PART II

The seasonal average salinity and temperature distributions for
the four seasons are presented in horizontal charts and vertical sections
in the same manner as previously described for the individual Bay cruises,
The seasonal averages have been computed from the 16 cruises presented
in Part I of this report, together with the first eight Bay cruises as pre-
sented in Graphical Summary Report I, Division of the year into seasons
was accomplished so as not to split any cruise into two seasons, The
seasonal distribution of the cruises is shown in Figure 1, The length of
each cruise is indicated by the length of the arc labelled with the number
corresponding to that cruise,

It appeared that the most convenient method for constructing sea-
sonal average charts was to use the temperature and salinity distribution
charts already drawn up for the individual cruises. Use of the contoured
distributions in constructing the seasonal averages (rather than averaging
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observed data) avoids a difficulty that would otherwise arise due to the
variable locations of station data taken at different times, A certain
basic set of stations was occupied on a majority of the cruises, but
there are a number of stations that were occupied on only a small num-
ber of cruises,

The seasonal average charts were formed in the following
manner, A grid of points was made for the horizontal charts, Sixty-
seven points were used in the grid, located so as to cover the Bay evenly,
The grid was used as an overlay for each chart, and values of tempera-
ture and salinity at the grid points were tabulated for all cruises, This
was accomplished for each depth level, Next, for each point the mean
temperature and salinity were computed using data from all cruises
within each season, and the mean values were replotted on charts, These
charts were then contoured and are presented here, A like system was

employed for the vertical sections,
AREA AND VOLUME STATISTICS

The areas and volumes computed for the Chesapeake Bay and seven
of ite major tributaries are included in this atlas as Table ! for the con-
venience of those interested in the Chesapeake Bay., The base lines used
to define the Bay and each tributary are also given, In the area and volume
computations the Chesapeake Bay was defined to include all tributaries
and embayments shown on U.S, Coast & Geodetic Survey charts nos, 77
and 78, This excludes the Susquehanna River north of 39°36' N, The
areas were computed by planimetry, Depth contours were drawn on the
charts at 10-foot intervals, The areas of the 0, 10, 20, 30, 40, 60, 80,
100 and 120-foot leveis are given in Table I, The areas of every 10-foot
level from the surface to the deepest point in the Bay were used for esti-
mation of the volume of the Bay according to Simpson' s rule, * The standard
error of arithmetic mean of the planimetry is 0, 1%, Considering all
sources of error, the statistics are considered good to within tix,

The actual area and \olume of the Bay vary with the tide, The
Coast & Geodetic Survey charts are drawn for mean low water, Since
mean low water cannot exist everywhere at one time, the Bay under nor-
mal conditions always has a greater surface area and total volume than
listed here, The actual values of surface area and total volume at any
given time could be obtained from the tabulated values by adding some
amount which is a function of the tide, For example, there is an addition

of approximately 0, 7% in volume at the phase of the tide when the least

* Simpson's rule for computing the volume of an irregular solid can be
found in most mathematical tables {see, for instance, Handbook of
Chemistry and Physics, Chemical Rubber Publishing Co.).
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amount of water is in the Bay, and an addition of approximately 2% in
volume at the phase of the tide when the greatest amount of water is

in the Bay. (These figures do not describe the volume changes due to
unpredictable, wind-caused variations in water surface elevation, which

can be considerably larger than the astronomical tide in Chesapeake Bay. )
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TABLE

1

Areas and Volumes at Mean Low Water, Computed
from U,8, Coast & Geodetic Survey Charts 77 and 78,

Cheueake Bay and Tributaries

Volume between Designated Level

Area and Bottom
10%%% 10%km® naut mi’ 100%° km® &
surface 120.5 112,0 3260 surface 260,7 73,8 100,0
10 £t 79.0 73,4 10 ft 161, 6 45.8 61.0
20 ft 52,3 48,6 20 ft 97.7 27.7 37.5
30 ft 33,7 31,3 30 ft 54,2 15.4 20,8
40 ft 17.1 15,9 40 £t 29,7 8.4 11. 4
60 ft 4.9 4.6 60 ft 11,3 3.2 4,3
80 ft 2.3 2.1 80 ft 4.6 1.3 1.8
100 ft .8 .8 100 ft 1.0 .3 i
120 ft .2 .1 120 ft .2 .06 .1
Primary Tributaries of the Chesapeake Bay *
Surface Area Volume
[ ]
109ft2 lOsmz lOloft3 l.()am3
—_— — — 2=z
Chester 1.55 1.44 1,96 5,56
Choptank 2,40 2,23 3,78 10, 70
James 7.04 6,54 8. 26 23,39
Patuxent 1.52 1. 41 2, 67 1.57
Potomac 13,75 12,78 25,72 72,83
Rappahannock 4,13 3,83 6.12 17.33
York 1, 74 1, 62 2, 80 7.93
TOTAL 32,1 29.8 51,3 145, 3
% of total
for Bay 26. % 19. 7%
Base line used to define the mouth of the Chesapeake Bay
Cape Charles (37°07.4'N,, 75°57.2'W,)
to
Smith Island (37°07.3'N., 75°54,4'W,)
to
Cape Henry (36°55,6'N,, 76°00,4'W,)
End points of bane lines used to define river mouths
of the primary fributaries
Chester (39°02,4'N, 76°18.2'W,) (39°02.4'N, 76°14.4'W,)
Choptank (38°40.2'N, 76°20.4'W,) (38°37.8'N, 76°17.5'W,)
James (36°00, 1I'N, 76°18,4'W.) (36°59.1'N, 76°18,2'W,)
Patuxent (38°21.8'N, 76°23,2'W,) (38 17.3'N, 76°22.4'W.)
Potomac (38°02,2'N, 76°19.3'W.) (37°53.4'N, 76°14,1'W,)
Rappahannock(37°36, 7'N, 76,16,8'W,) (37°33.5'N, 76"17,9'W.)
York (37°15.0'N, 76°22,6'W.,) (37T 14.1'N, 76°23,2'W.)
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